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The DESY Directorate as of November 2025
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Christian Stegmann 
Astroparticle Physics

Iris Wilhelm 
Administration (since 04/2025)

Britta Redlich 
Photon Science (since 01/2025)

Ulrich Husemann 
Particle Physics (since 11/2025)

Beate Heinemann 
Chairperson (since 04/2025)

Miriam Hufnagl 
Chief Technology Officer (interim)Wim Leemans 

Accelerators
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Accelerators Operated by DESY Today
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FLASH I/II: 2005 
1.2 GeV, 315 m

DESY II: 1964 
7.4 GeV, 137 m

PETRA III: 2009 
6 GeV, 2.3 km

European XFEL: 2017 
17.5 GeV, 3.4 km
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German Roadmap for Research Infrastructures
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Prioritized Projects with Major DESY Involvement (Decision: July 2025).

PETRA IV  
Ultimate 4D X-Ray 

Telescope

IceCube Gen2 
Neutrino Observatory

Einstein Telescope 
Preparatory Phase
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PETRA IV: next large-scale 
accelerator project at DESY 
• Upgrade of X-ray light source 

PETRA III – 500 times more powerful 

• Broad range of applications, unique 
analytics for, e.g., drug development, 
microelectronics, materials science 

Project status: 
• Project review by committee 

installed by Wissenschaftsrat on 
December 2/3, 2025 

• Expected construction: 2029–2031

PETRA IV
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The Ultimate 4D X-ray Microscope.
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New ERC Synergy Grant (2026): 

“Studying High-field QED with Plasma 
Accelerators and High-powered Lasers”

Significant Grants
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Connected to Particle Physics at DESY.

From left to right: A. Maier & J. List (DESY), H. Vincenti (CEA), A. di Piazza (U Rochester)

CRC with Hamburg University (2024): 

“Higher structures, module spaces and 
integrability” (physics & mathematics)

CRC members at its kick-off meeting in front of Hamburg University
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Excellence Strategy:  
• Quantum Universe (U Hamburg/DESY): 

second funding period 

• Color meets Flavor (Bonn/Dortmund/
Siegen/Jülich): new cluster 

• Three further U Hamburg clusters beyond 
particle physics: CUI, UWA, Bluemat 

European and international committees: 
• Lab Directors Group (LDG) 

• ECFA and ICFA 

• European Strategy Group (ESG)

DESY Particle Physics as a Partner
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Of Regional, National, and International Communities
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Schools in 2025 

• Statistics (72 participants) 

• Advanced Programming Concepts  
(31 participants) 

• Monte Carlo (27 participants) 

• Introduction to the Terascale (25 participants)

Terascale Alliance
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Schools and Workshops.

Statistics School 2025

Renowned international speakers: 
G. Cowen, R. Barlow, T. Sjöstrand, … 

Tutorials from big software tools: 
Julia, Pythia, Herwig, Sherpa 

Coordinated program by ErUM-Data-Hub 
offering Machine Learning Schools

A. Hinzmann
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Workshops in 2025 

• Terascale Detector workshop  
(102 participants) 

• Computer Algebra and Particle Physics 
(48 participants) 

• Asymptotic Safety meets Particle Physics  
and Friends (17 participants) 

Web: http://www.terascale.de/
schools_and_workshops/ 

Feedback/suggestions: anacen@desy.de 

Terascale Alliance
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Schools and Workshops.

A. Hinzmann

http://www.terascale.de/schools_and_workshops/
http://www.terascale.de/schools_and_workshops/
http://www.terascale.de/schools_and_workshops/
http://www.terascale.de/schools_and_workshops/
mailto:anacen@desy.de
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Students of physics and related disciplines join 
research groups at DESY for 7.5 weeks 
(2025: 86 students, 41 in particle physics) 

Individual projects and lectures include: 
• (Astro)particle physics: data analysis, theory, 

software, computing 

• Accelerator and detector physics 

• Photon science: research with synchrotrons,  
FELs, lasers, theory, computing 

Prerequisite: ≥3 years of university-level studies 

Further details: www.desy.de/summerstudents  

DESY Summer Student Program
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July 21 to September 10, 2026

SUMMERSTUDENTS.
DESY International SummerStudent Programme
21 July to 10 September 2026

DESY is one of the world’s leading research centres for
photon science, particle and astroparticle physics, as
well as accelerator physics.
Each summer DESY invites up to 100 students in
physics and related disciplines to join research groups
and participate in their activities. The summer student
programme consists of individual research projects and
complementary lectures.

Application deadline is 31 January 2026
Qualified applicants should have completed three years
of full-time studies at university level by summer 2026.
All participants will receive financial support.

Photon Science
Projects are offered at DESY as well as EuXFEL and include
research with synchrotrons, FELs, and optical lasers on
molecules, soft matter, solid-state and nanomaterials, the
development of new experimental techniques, the theory of
light-matter interaction, and scientific computing.

Elementary Particle, Astroparticle and Accelerator Physics
Projects center around the experiments in elementary particle
physics (ATLAS, CMS, BELLE II, ALPS II, and future experiments),
astroparticle physics (CTAO, IceCube, RNO-G, HESS, ULTRASAT,
and the Einstein Telescope), development of novel particle
accelerators and detectors, particle physics theory, and
scientific computing within the Worldwide LHC Computing Grid.

Deutsches Elektronen-Synchrotron DESY
A Research Centre of the Helmholtz Association

www.desy.de/summerstudents

© DESY 2025

O. Behnke, N. Styles

http://www.desy.de/summerstudents


Particle Physics at DESY: 
Infrastructures and Highlights
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Particle Physics at DESY
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Our Portfolio and Roadmap.
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Selected Highlights
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Theoretical Cosmology and Flavor Physics with Belle II.

● Largest systematic uncertainties related to signal and 
B→Xclν background modeling

● Precision better than Belle measurement on 711 fb-1 
thanks improved hadronic tag, better soft π reconstruction, 
and stronger suppression of backgrounds

Result presented at EPSHEP 2025, paper to be submitted soon

Measurement of |Vub| in inclusive B meson decays

|Vub|=(4.01±0.11(stat)±0.16(syst)+0.07
-0.08(theo))x10-3

using El
B>1 GeV and GGOU predictions

Consistent with HFLAV inclusive average

11

G. Gaudino, EPS HEP 2025, paper in preparation

 |Vub| from inclusive B → Xuℓν

Baryon number violation from SM Higgs Bubble Collisions 2

-1.0

-0.5

0

0.5

1.0

Figure 1. Snapshots of a two-dimensional slice of the Chern–Simons number density nCS (red/blue) produced in our (3+1)D
simulations from the collision of Higgs bubble walls (white), defined by NCS(t) =

∫
d3xnCS(t, x), where nCS =

(g2/16ω2)εijk Tr
[
WiWjk + 2

3 igWiWjWk

]
, for the potential degeneracy parameter ε = 0.32, normalized to its maximum value over the

slice nmax
CS (t). See here for an animation.

where →.↑ is the statistical average over realizations and L3

is the volume. Notice that →NCS↑ = 0, as we do not in-
clude sources of CP violation. It will be useful to compare
Eq. (1) with the SM thermal sphaleron rate in the symmet-
ric phase [22, 35, 36], !th ↓ 25ω5

w
T 4, and with the rate

from a quenched EW crossover [4, 11, 12], !tach ↔ ω4
w
T 4

e!
,

where Te! parametrizes the efficiency of baryon number vio-
lation induced by the tachyonic instability and depends on the
amount of quenching of the EW crossover.

Real-time simulations– We rely on SM-physics only, ex-
cept that we assume a first-order EWPT triggered by a new
light scalar, with the Higgs field tracking its bubble profile.
For simplicity, however, we model the transition using a mod-
ified single-field Higgs potential in which ε = 0 is a local
minimum, see Suppl. Mat. D. We solve the Higgs and gauge
boson equations of motion numerically on a periodic cubic
grid with N3

x
↗ [500

3
↘1500

3
] points, setting m2

W
/m2

h
= 0.4

as in the SM (neglecting hypercharge). We expect our main
results on the CS rate to be barely affected when the full
SU(2)≃ U(1) is considered. The main model-dependent pa-
rameter is the degeneracy parameter ϑ, which characterizes the
scalar potential shape, and plays an important role in the field
dynamics during and after bubble collisions [25, 37, 38]. It is
defined by ϑ = Vbarr

Vbarr+|”V | ↗ (0, 1), where Vbarr is the barrier
height and ”V is the energy difference between the ε = 0

and ε = v/
⇐
2 vacua [37]. We have ϑ ⇒ 1 for degenerate

vacua, |”V | ⇑ Vbarr, and ϑ ⇒ 0 for non-degenerate vacua,
|”V | ⇓ Vbarr. For large ϑ, the walls tend to reflect upon
collision, temporarily recreating a region of false vacuum that
eventually shrinks after a several iterations. Instead, for ϑ ⇑ 1

the barrier is not effective in trapping the field in the false vac-
uum, and the true minimum is eventually reached after just a
few oscillations.

We nucleate Nb = 10 bubbles simultaneously, but verify
that our results are independent of Nb, see Suppl. Mat. D.

Their profile hc(r) is the O(4) solution of the equations of
motion characterized by a critical radius Rc and wall width
l0, with Rc > l0 ↓ m→1

h
. Contrary to tachyonic instabil-

ity studies, no (quantum) fluctuations are introduced. Bubbles
are nucleated with a random position and orientation ϖi in the
SU(2) space: ε =

1↑
2
e→iωiεi(0, hc(r)) . The different ori-

entations allow the scalar field to acquire a nonzero winding
number, generating a current that ultimately sources the gauge
fields (initially set to zero): DµWµϑ

= 2g Im (ε†Dµε). Af-
ter collision, bubbles fill the whole volume with the true vac-
uum. Defining the bubble radius at collision Rϖ = ϱϖRc,
we estimate the Lorentz factor of the wall at collision, ϱϖ,
via L3

↓ Nb

(
2/

⇐
3
)3

(4ς/3) (Rcϱϖ)
3. Fig. 2-left shows the

time evolution of the volume-averaged Higgs norm during the
transition, for varying ϱϖ. Our analysis applies to EW bub-
bles that collide in the runaway regime, see Sec. B of the End
Matter.

The evolution of the volume-averaged energy density com-
ponents normalized by the initial total energy φin

tot
is shown in

Fig. 2-right (φtot is conserved). Most of the potential energy is
converted into Higgs kinetic and gradient energy, with a non-
negligible fraction transferred to electric and magnetic fields.
This picture does not change notably for different values of ϑ
from what shown in Fig. 2.

Non-zero NW and NCS are produced as the bubbles col-
lide (see Fig. 1). Once the phase transition completes, NCS

relaxes toward NW in the vacuum configuration; see Fig. 5
in the End Matter for an example. Note that the collision of
only two bubbles does not produce NW due to the cylindrical
symmetry. The CS variance ”n2

CS,tach
in the original cold

baryogenesis from a tachyonic instability with instantaneous
quench is shown for comparison in Fig. 2 left.

Dependence of Chern-Simons rate on ϱϖ and ϑ – We
study the dependence of the CS rate, !CS, on the EWPT pa-
rameters: i) ϱϖ, the average Lorentz-boost factor of the bubble

N. Bhusal et al., https://arxiv.org/abs/2508.21825 (animation)

https://indico.in2p3.fr/event/33627/contributions/154550
https://arxiv.org/abs/2508.21825
https://www.youtube.com/watch?v=LhZFCxJ5-4g
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Selected Highlights
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Top-quark and Higgs-boson Physics at the LHC.
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http://arxiv.org/abs/2510.19080, submitted to PRL

Observation of tWZ Production
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https://arxiv.org/abs/2507.03495, submitted to PLB

HH → bbγγ with 308 fb–1 from Run 2/3
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https://arxiv.org/abs/2507.03495
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Theoretical particle physics at DESY 
• Collider Phenomenology (“pheno”) 

• Particle Physics and Cosmology 

• String Theory and Mathematical Physics (“formal theory”) 

• Zeuthen Particle Physics Theory (ZPPT):  
phenomenology and lattice QCD 

Wolfgang Pauli Centre: interdisciplinary center for 
theoretical physics in Hamburg  
→ goal: WPC in a building

Theoretical Physics & Wolfgang Pauli Centre

19

The Intellectual Foundation.
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ALPS: Any Light Particle Search (data-taking since 2023): 
“Light-shining-through-the-wall” experiment to search 
for light particles 

BabyIAXO: International Axion Observatory (site prep 
ongoing): “Helioscope” to search for axions potentially 
emitted from the sun 

MADMAX: Magnetized Disc and Mirror Axion Experiment: 
“Haloscope” to search for axion dark matter (first results 
with prototypes):  

LUXE: Laser und XFEL Experiment (beam line prep 
ongoing): QED in the strong-field regime

On-site Experimental Program

20

From axion-like particles to Quantum Electrodynamics (QED) under extreme conditions.
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IDAF – Interdisciplinary Data and Analysis 
Facility 
• DESY Grid (Hamburg & Zeuthen):  

large WLCG Tier-2 center 

• National Analysis Facility (NAF) to  
complement the grid 

• Data center for Belle II and CTAO 

• HEP data hosting in Germany  
(gradually replacing university Tier-2s) 

• High-performance and high-throughput 
computing (e.g. for PETRA) 

• … and a small but very active support team

Computing and IT
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For Particle Physics and Beyond.

Active NAF Users since 2019

2020         2021       2022       2023 

N
A

F 
us

er
s 

Normalized 
delivered CPU 
forATLAS + CMS 
+ BELLE II 
Starting 2020 – 
Feb. 2025, relative 
shares

Y. Kemp, P. Neumann
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Test beam in 2025 (status: Nov 2): 
• 376 users  - 167 from German institutes, 50% students 

• 105 slots (weeks) – 81% used  

• New: ALPIDE-based telescopes 

Plans: 
• 2026 schedule finalized → again well booked 

• Shutdown 09/26–02/27, many more users expected 
during CERN LS3 and Fermilab test beam shutdown 

• Test beam in PETRA IV era: discussions ongoing! 

Beamline for Schools 2025: testing self-designed 
muon detector and testing organic scintillators

Beam Test Facility

22

Key Infrastructure for Detector Development

M. Stanitzki
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News from EPS 
European Physical Society
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Two new EPS Historic Sites in Germany in 
2025: Göttingen (April), KIT (October) 
 
 
 
 
 

Various EPS Prizes: please nominate! 

Update of assessment of the importance 
of physics to the European econony

A refreshed assessment  
of the importance of physics  
to the European economy

A CEBR REPORT FOR THE EUROPEAN  
PHYSICAL SOCIETY EPS

July 2025
European Physical Society

https://eps.org/physics-is-driving-europes-economy/


Thank You

Contact 

Prof. Dr. Ulrich Husemann 
Director of Particle Physics 

Email:	 ulrich.husemann@desy.de  
Phone: 	 +49 (0)40 8998-3025  

Deutsches Elektronen-Synchrotron DESY 
Particle Physics Division 
Notkestraße 85 
D–22607 Hamburg, Germany 
www.desy.de


